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Laboratory for  monitoring bacter ia l  contamination of space components (NASA). 

1. Studies on the recovery of microorganisms from solids were continued. 
Plaster  of Paris pe l le t s ,  seeded with spores of Bacillus sub t i l i s  var. 
niger, were dissolved i n  10 percent sterile ethylenediamine-acetic acid. 
(EDTA). 
the recovery obtained using the other two pulverizing methods; namely, 
mortar and pes t le  and blender m i l l .  The EDTA method of dissolving 
the seeded pe l le t s  has proven to be an excellent control method by 
which the other two pulverizing methods can be evaluated. 

Recovery from the EDTA-dissolved pe l le t s  was  compared with 

The standard plate  count method was compared with the membrane filter 
technique t o  determine i f  a difference in  the number of spores recovered 
from pulverized and dissolved so l ids  existed. 
technique consistently recovered mre microorganisms than the standard 
p la te  count method. Upon storage, a die-away of microorganisms within 
a l l  test sol ids  was  again observed. 

The membrane f i l t e r  

The e f f e c t  of various organic solvents on the v i ab i l i t y  of spores of - B. s u b t i l i s  var. niger waa studied i n  an attempt to design a model 
system in which spores could be recovered quantitatively from plas t ic  
materials. L i t t l e  or no loss of v i ab i l i t y  occurred when the spores 
were suspended i n  acetone, dimethylformamide, ethanol, methanol, 
2-propanol (isopropyl alcohol) or pyridine for intervals  up to 3 wecks 
a t  room temperature. Although benzene, chloroform, carbon tetrachloride,  
diethyl  e ther ,  freon, toluene, tetrahydroduran, and xylene s ignif icant ly  
reduced the  population after 3 weeks of exposure, l i t t l e  or  no loss  
occurred during short  periods of exposure. Consequently, they could 
be employed for recovering spores from sui table  solids. 
diamine was found to be extremely and rapidly toxic to  spores. 

Ethylene 

2. Further efforts were made to  develop an e f f i c i en t  and re l iab le  technique 
fo r  removing microbial contaminants from surfaces. 
having a power output of 2.3 w a t t s  per square inch and a frequency of 
25 kc/sec . w a s  employed. 
and e f f i c i en t  than mechanical shaking i n  removing spores from roughly 
textured surfaces such as frosted glass. More organisms were removed 
when the test surfaces faced the sonic energy source. Bufered d i s t i l l e d  
water plus 0.02 percent 'itseen 20 solution and 1 percent peptone water 
were colnpared to  determine which w a s  more su i tab le  for  ultrasonication 
techniques. 

A n  ultrasonic bath 

Ultrasonication w a s  s ignif icant ly  more r e l i ab le  

No signif icant  differences were observed. 



. .  
. 2 

3. Experiments inwlving microbial contamination from handling as w e l l  
as from both natural aud simulated aerial f a l lou t  have demonstrated 
tha t  the use of a sodium s i l i c a t e  coating on atainlcss steel  s t r i p s  
markedly reduces the adhesion of microorganisme t o  the s t r ips .  
resulted in sigdficantly higher recovery rates from coated s t r i p s  
than from uncoated s t r i p s .  

This 

A chamber 11 inches x 16 inches x 22 inches in which aerial fa l lou t  
of microorganisms onto surfaces can be simulated has been constructed 
and tested. 
var. niger show that the mean level of contamination can be controlled 
reliably.  
wfthin the chamber was too great to consider the deposition a t  a l l  
positions equal (coefficient of variation was  13 to  25 percent), there 
was no consistent pattern t o  the var ia t ion by position. 

Teats using aerosolized ethanol suspensions o f &  s u b t i l i s  

While the var ia t ion between levels  a t  12 surface positions 

4. Studies on the survival of microorganiam on surfaces were continued. 
Aqueous and ethanol suspensions of spores of & s u b t i l i s  vaz nifzer 
were inoculated onto s ta in less  steel surfaces and stored a t  50 C 
and a t  0 and 46 percent relative humidity (R.H.). 
differences were observed i n  the death rates of spores a t  0 and 46 
percent R.H. 
were apparent between ethanol and aqueous spore suspensions, spores 
having the highest death rates were those which had been suspended in 
alcohol and stored a t  0 percent R.H. The maximum population loss  was  
s l i g h t l y  aver 1 log a f t e r  42 days of storage. 

No signif icant  

Although no s ignif icant  differences i n  death rates 

In a similar experiment spores of B. s u b t i l i s  var.-niRer inoculated 
on the  surface of polystyrene granules showed no signif icant  die-away 
a t  20 or  37 C and decreased by 1 log a t  50 C a f t e r  76 days of storage 
at 46 percent R.H. However, the same organism decreased by 4 logs a t  
50 C when stored a t  0 percent R.H. for  24 hours. 
death rates were a l so  observed at 37 C and 0 percent R.R. where no 
spores could be detected a f t e r  7 days of storage. These data show 
def in i te ly  that the chemical nature of a surface as w e l l  a s  the 
relative humidity s ignif icant ly  influence die-away. 

Significantly higher 

5. Studies were continued t o  compare the levels and types of microbial 
contamination in indus t r ia l  clean rooms and hospi ta l  operating rooms. 
Preliminary r e su l t s  def in i te ly  show tha t  the level of aerobic meso- 
ph i l i c  adcroorgaaimns accumulating on s ta in less  steel surfaces in 
4 operating rooma w a s  a t  least 1 log higher (lo5) than i n  indus t r ia l  
clean rooms and essent ia l ly  the same as in factory areas. 
of microorganisms which accumulated on surfaces in the operating 
rOOms resemble those found i n  factory areas i n  that re la t ive ly  high 
numbers of Bacillus spp. 
were found and few staphylococci and micrococci. 
opposite pattern usually occurs. 

The types 

(sporeformers), molds, and actinomycetes 
In clean room8 the 
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Air sampling patterns also showed that the levels of airborne viaSle 
particles per cubic foot of air in operating rooms were significantly 
higher than in clean rooms even with poor environmental control and 
were essentially the same as in factory areas. 
were highest when operations were in progress. 

Contamination levels 

Studies on the recovery of sublethally heat-damaged aerobic and 
anaerobic spores were initiated. In order to formulate chemically 
defined, minimal media, nutritional studies were performed on nine 
anaerobic and seven aerobic spore-froming isolants to be used in 
future studies. The amino acid, purine, and pyrimidine requirements 
were determined as well as the fermentation characteristics and 
other biochemical activities. 

A research laboratory designed to assess the levels of microbial 
contamination of spacecraft having impact or high probability impact 
lunar or martian missions has been established at the Eastern Test 
Range, Cape Kennedy. 


